A longitudinal cross-section-of the UA2 detector is shown in Fig. 1 . The collision of the proton and antiproton beams occurs in the centre of the apparatus. A vertex detector surrounds the intersection. It consists of an assembly of cylindrical proportional and drift chambers. There are four proportional chambers with analog read-out of helicoidal cathode strips, and two JADE type drift chambers with multihit read-out of time and charge division. These chambers are operated at atmospheric pressure. There is no magnetic field in the vertex detector volume.
The polar angular range,40 to 140 to the beam, corresponding to±1 unit of rapidity, is covered by the central calorimeter. It is segmented into 240 towers pointing to the interaction point. Each tower consists of an electromagnetic compartment of 17 radiation lengths and two hadronic compartments, adding up to 4.5 absorption lengths. The electromagnetic and hadronic energies are measured with an accuracy a(E)/E = 0.14/vU and 0.6/^ respectively (E in GeV).
The polar angular range 20° to 37.5 and 142.5° to 160 is instrumented by a forward and a backward detector. Each corresponds to one unit of rapidity on both directions. The forward and backward detectors each consist of a toroidal magnet, drift chambers, proportional tubes, and electromagnetic calorimeters. The integral of the magnetic field is 0.38 T-m in average and allows with the drift chambers to measure the momentum of charged particles. In particular the sign of the electron charge in the case of W •+ eV decays can be determined in a region where the charge asymmetry is important. The forward-backward electromagnetic calorimeters are subdivided in 120 cells with two compartments each, 24 and 6 radiation lengths. The energy resolution for electrons is a(E)/E = 0.15//E (E in GeV).
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1982376 Figure 1 A transverse section of the apparatus at the intersection point is shown in Fig. 2 . Four out of 24 slices of the central calorimeter have been removed for the first opera-, , , , , , , tion of the collider to give room for a large angle magnetic spectrometer. It covers 3 0 ' in azimuth and 68O in polar angle (1.7 units of rapidity). The field integral is about 1 T-m. The charged particle trajectories are measured after the plagnet in a set of 12 drift chambers, " They are followed by scintillator-ironscintillator sandwich for time-of-flight measu= rement and an array of 280 lead-glass blocks, 14.5 radiation lengths deep. The energy resalution is alE)/E = d11.6 + 32.5/E % (E in GeV). A minimum bias trigger was used : it consists of a coincidence between two arrays of scintillation counters located at k10.3 metres from the interaction point. Each array covers a rapidity gap from 4.2 to 5.3 units.
FORWARD-BACKWARD CALDRIMETER
The results presented here have been taken with four different triggers in coincidence with the minimum bias requirement.
In the large angle magnetic spectrometer the scintillation counters and the lead-glass array provided a "charged" and an "electromagnetic" trigger, respectively. They cover k0.7 units of rapidity and 3 0 ' in azimuth.
A total electromagnetic transverse energy trigger resulted from a minimum value of the summed response of all the electromagnetic compartments of the central, forward and backward calorimeters. This trigger covers +-2 units of rapidity and about 80% of 2Tr.
In the same way a total transverse energy trigger was obtained from the energy deposited in the electromagnetic and hadronic compartments of the central calorimeter. It covers 1 unit of rapidity and 300' in azimuth.
The last two triggers have been recorded for most of the running period and the corresponding integrated luminosity is about 80 inverse microbarns.
RESULTS ON INCLUSIVE PARTICLE PRODUCTION
The photons emitted in the acceptance of the large angle magnetic spectometer are observed in the lead-glass array. The energy deposited in the lead glass cells is reduced to clusters, two photonscan be resolved into separated clusters provided their separation exceeds 25 cm. From the energy and the centroid position of the clusters a two-photon mass is calculated. This mass spectrum is shown in Fig. 3 . A clear s o peak appears over a combinatorial background of 20 to 30X depending on the transverse momentum. A signal due to the rl -t 2y decays is observed when stricter cuts better suited to this decay mode are applied to the data. This is shown in the inset of Fig. 3 . The amount of observed 17 is compatible with the ratio rl/so of 0.55 observed at the ISR.
From the sb signal we extract the inclusive cross-section from 1.5 to 4.5 GeV/c transverse momentum averaged over 20.7 units of rapidity. It is shown in Fig. 4 . The solid line shows the so cross-section measured at the ISR at & = 53 GeV. At high transverse momentum we observe a large increase of the s o cross-section when tlie energy rises from 53 to 540 GeV. 
The charged particle spectrum is obtained by measuring the momentum of char- 
JOURNAL DE PHYSIQUE
In Fig. 6 we present a fit to the (n+ +n-)/z and no cross-sections of the form E d3a/dp3 a l/(po + pT)n A strong correlation between po and n is observed. The value of po resulting from the fit is close to 1 GeV/c. Whenthevalue of po is fixed to 1 GeV/c then the exponent determined in the fit is n = 8.31 f 0.06 Figure 6 Figure 7
The technique used in the lead-glass array to measure no has also been applied to the forward backward electromagnetic calorimeters. The inclusive cross-sectlon obtained from these data covers a p range of 0.5 to 2.2 GeV/c and a rapidity between 1.1 and 1.7. Th$ meSsuremen'E is shown in Fig. 7 together with the fit we have performed on the n , n , and no cross-section at 9 0 ' . -Lr ---+--7------
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OBSERVATION OF LARGE TRANSVERSE ENERGY FINAL STATES
The distribution of total transverse energy CET deposited in the central calorimeter is measured over the rapidity interval -1 to +l and the azimuthal range of 300°.
The corresponding cross-section is shown in Fig. 9 . All the points follow an exponential fall-off up to 60 GeV. If the transverse energy sum is limited to an azimuthal angular range of 60° we obtain the second set of points shown in Fig. 9 . We observe a clear departure from an exponential law beyond 15 GeV. This suggests that as the transverse energy increases, it tends to concentrate in a limited solid angle. A more quantitative evidence for the appearance of jets as the total transverse energy increases is given in Fig. 12 . Energy clusters are defined and the fraction of total transverse energy contained in the highest and the two highest energy clusters is calculated. These average fractions are plotted as a function of the total transverse energy CE . It is clear that as CE increases one or two clusters T carry most of it. It shou1;fi be emphasized that the average number of cells in a single cluster never exceeds 5. A preliminary measurement of t h e j e t cross-section i s given i n F i g . 13. The p o i n t s below 20 GeV can be a f f e c t e d by t h e 20 GeV t r i g g e r t h r e s h o l d , and t h e uncert a i n t y i n t h e energy s c a l e i s about 2 GeV. The s o l i d l i n e r e p r e s e n t s a QCD predict i o n from Horgan and Jacob and i s a t a s i m i l a r l e v e l a s t h e data. We have observed 65 events with two clusters of at least 10 GeV. From the azimuthal separation of the two j~ets (Fig. 15a) we observe that the two jets tend to be back-to-back in azimuth . The same observation applies to events with one jet in the central calorimeter and one jet of more than 5 GeV transverse energy measured in the forward or backward calorimeter (Fig. 15b) . Figure 15 (b)
A@ (degrees)
In Fig. 16 we show the mass distribution of the two jets of highest transverse energy contained in the sample of 65 events. To avoid the distortions due to the transverse energy cut we only show the masses beyond 30 G~v/c'. There are 5 events with masses greater than 50 G~V/C' and the highest mass observed is 140 G~v/c*. Figure 16 In conclusion, we have observed that events with a transverse energy in excess of -60 GeV in a rapidity interval of -i1 unit have a dominant two-jet structure at V ' S = 540 GeV, and we have measured the inclusive jet cross-section.
